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Factors Related to Primary Employment and Wage Income 
in Industrial Parks in Nonmetropolitan Ohio 1 
FREDRICK J. HITZHUSEN and THOMAS W. GRAY2 
The purpose of this study is to analyze the im-
pact of industrial parks on primary employment and 
income in nonmetroplitan communities. Indus-
trial parks are a development mechanism numerous 
community groups have used in attempts to improve 
income and employment alternatives in their respec-
tive communities.3 The major thrust of the analysis 
is to measure the success of these par ks in nonmetro-
politan Ohio in generating primary employment and 
income, and to determine the locational, community, 
and park characteristics correlated with this success. 
Such information should be helpful in assisting com-
munities and private developers with decisions on the 
advisability of offering and/ or expanding industrial 
park developments. 
THE PROBLEM 
Considerable literature exists on the historical 
out-migration problem of nonmetropolitan areas and 
approaches to dealing with that problem ( 18, 23, 26). 
A repeated recommendation has been rural indus-
trialization with its consequent employment and in-
come impacts ( 1, 7, 11). Improved employment 
alternatives have been recommended as an incentive 
for potential migrants to remain in their home locali-
ties rather than migrate to larger metropolitan areas 
which are perceived to have more jobs and higher 
incomes. 
Several studies have identified markets, labor, 
transportation, and raw materials as direct produc-
tion factors4 affecting firm location decisions ( 17, 19, 
24). In fact, at least one author has referred to these 
four factors as prerequisities to location decisions 
( 17). Other studies have identified various indirect 
production factors such as community attitudes, en-
1This project was supported under Hatch 461, Economic Analysis 
and Improved Decision Making on the Delivery and Financing of Se-
lected Community Services in Ohio, a research project at the Ohio 
Agricultural Research and Development Center. This bull.etin is based 
on the unpublished M. S. thesis of the same title by Thomas W. Gray, 
The Ohio State University, 1975. 
2Assistant Professor and Graduate Student, respectively, Dept. of 
Agricultural Economics and Rural Sociology, The Ohio State University 
and Ohio Agricultural Research and Development Center. The auth-
ors appreciate the helpful comments of B. L. Erv.en, L. J. Hushak, and 
T. L. Napier, Dept. of Agricultural Economics and Rural Sociology, OSU 
and OARDC. 
31ndustrial park, nonmetropolitan, and other terms are defined 
in a glossary of terms, Appendix I. 
'4Direct production factors are r.elated to a firm's basic functions 
of assembling inputs, transforming inputs to output, and transporting 
output to markets where sales transactions are completed. Indirect 
production factors may enhance operation of the above processes, but 
are not direct components of them. 
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vironmental amenities, and services and facilities pro-
vided to newly locating firms as important to location 
decisions (9, 21, 24). 
McMillan states that firm location decisions are 
two-stage processes ( 1 7) . The first stage involves 
the selection of a geographic region within which 
profitable production is feasible primarily from the 
standpoint of direct production factors. ·The second 
stage considerations involve primarily indirect pro-
quction factors. The importance of these indirect 
production factors has increased relative to the direct 
production factors as industries have decentralized 
from metropolitan areas. 
Decentralization of industry has been associated 
with the expansion and dispersal of market concen-
tration advantages, the development of the interstate 
highway system, and the discovery of generally lower 
rates of labor turnover and absenteeism in nonmetro-
politan areas. Thompson ( 22) suggests a filtering 
down theory as an alternative explanation of the de-
centralization process: 
"In national perspective, industries filter down 
through the system of cities, from places of great-
er to lesser industrial sophistication. Most of-
ten, the highest skills are needed in the difficult, 
early stage of mastering a new process, and skill 
requirements decline steadily as the production 
process is rationalized and routinized with ex-
perience." 
Regardless of the explanation, decentralization 
of industry has resulted in indirect production factors 
playing an increasing role in differentiating among 
communities for prospective firms. The direct pro-
duction factors represented primarily by geographic 
locational characteristics remain important, but are 
no longer specific to metropolitan areas. Various 
services and facilities available in communities and/ 
or industrial parks represent many of the indirect pro-
duction factors. Accordingly, industrial parks have 
been developed by many nonmetropolitan communi-
ties in an effort to attract industry to their respective 
locales. 
Not all communities are successful in attracting 
firms to their parks. It has been estimated that 
14,000 industrial development organizations exist, 
but there are only 500 to 700 new plant locations per 
year ( 25) . The competition is intense. Only those 
parks and park locations which best meet individual 
industrial needs will be selected by firms as new loca-
tions~ Policy makers must be cognizant of what fac-
tors have been important in generating income and 
employment alternatives in existing nonmetropolitan 
industrial parks. Identification of these factors can 
assist developers in determining the advisability of 
offering an industrial park in their communities. If 
these factors are lacking, an industrial park may not 
be the best method for generating employment and 
income opportunities for the local labor force. 
Current information on industrial parks is 
~scarce. The location of most nonmetropolitan indus-
trial parks in Ohio is not generally known even by the 
-Ohio Department of Economic and Community De-
velopment. Only limited information exists on the 
success some of these parks have had in generating in-
come and employment opportunities. Accordingly, 
the specific objectives of this study were to: 
9 Locate nonmetropolitan industrial parks in 
Ohio and inventory their locational, commun-
ity, and specific park characteristics. 
8 Measure success of nonmetropolitan industrial 
parks in terms of primary income and employ-
ment generated . 
• Determine the locational, community, and 
park factors associated with variation in pri-
mary employment and income generated by 
the nonmetropolitan industrial parks in the 
sample. 
GENERAL CONCEPTUAL MODEL 
.. iL rr,. The relationship between primary employment 
.. and 'income impacts and the subsets of locational, 
~ommunity;· and park factors related to these impacts 
may be expressed as follows: 
N or Y = f(L1-n, C1-n, P1-n) (1) 
where: 
N = primary employment 
Y = primary income 
L = g'eographic location factors 
C = community factors ,;:~ ''· 
P = park factors 
Primary employment and income are proxies 
for the improvement in employment and income al-
ternatives in the community. Consideration of both 
primary and secondary employment and income im-
pacts would be a more comprehensive measure of 
economic impact and would strengthen the conclu-
sions from the analysis. However, obtaining reliable 
data on secondary employment and income impacts 
proved beyond the scope and resources of this research 
effort. Likewise, environmental, sociological, and 
. local government fiscal impacts are not explicitly in-
cluded in this analysis. Total and per acre primary 
empfoyrn.'ent and income impacts are analyzed and 
the. te:s'.ults are C0mpared. Total impacts represent 
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the primary employment and income impacts in the 
communities, while the per acre impacts reflect pri-
mary employment and income density in the indus-
trial par ks surveyed. 
Characteristics of industrial park locations in 
geographic space are intended to serve as proxies for 
the direct production factors of markets, labor, trans-
portation, and raw materials. Nearness to markets, 
labor, and raw materials facilitates acquiring labor 
to transform raw materials into products as well as 
getting products to market. Availability of air, wa-
ter, rail and/ or highway transportation facilitates the 
movement of products to markets. Thus, location 
factors reflect distance to markets, labor, and raw ma-
terials and in turn transport costs ( 9, 15, 21 ) . 
Various community factors may be viewed as 
expressions of both direct and indirect production fac-
tors affecting firm location decisions. These decisions 
in turn result in the generation of employment and in-
c9me. The quality and activity of the local labor 
force are included in this category. In addition, the 
size of the community adjacent to the industrial park 
may be a proxy for labor force availability as well as 
for various types of commercial, industrial and retail 
support establishments. 5 The indirect production 
factors might include community attitudes, environ-
mental amenities, and various types of services and 
facilities available to park occupants. 
Collison ( 9) states that attitudes are "the sum 
total of the large, and small actions that make doing 
business in a community a pleasure or a burden." 
Obtaining direct measures of community attitudes 
toward industry in a large number of communities is 
a major undertaking. Accordingly, availability of 
various groups to assist industry and the community's 
willingness to tax itself and to provide various utilities 
and services to park occupants are suggested as prox-
ies for community attitudes. Environmental ameni-
ties relate to the healthful and pleasing aspects of the 
local community and may include such things as 
lakes, forests, and parks. 
Specific industrial park characteristics are 
viewed primarily as proxies for indirect production 
factors affecting firm location decisions. Most of 
these factors involve various types of services and fa-
cilities provided to park occupants by the park's pub-
lic or private owners. Based on a review of literature 
(5, 6, 9, 10, 11, 12, 20) and discussions with several 
developers and firm managers, age, size, various types 
of legal control measures, improvements, facilities, 
and price concessions are park factors hypothesized 
to be important in firm location decisions . 
5Presence of services is closely related to but not synonomous 
with the size of the incorporated unit. Time and financial restraints 
prohibited measuring the size of tbe more closely related trade area 
(8). : .. 
SAMPLING AND DATA ·COLLECTION 
Since very little secondary data existed on the 
location of Ohio nonmetropolitan industrial parks, an 
attempt was made to identify the entire population 
through several secondary data sources, including 
trade publications. The list was updated by tele-
phone to secure names of industrial parks, individuals 
connected with them, and appropriate addresses. 
With completion of this procedure, a final list of 94 
potential observations was obtained. The list ap-
peared to be reasonably complete for the nonmetro-
politan areas under study. 
Empirical estimation of the model involved both 
primary and secondary data. Data on. variables 
specified in the conceptual model, but not available 
from secondary sources, were collected from primary 
sources with the use of a mailed survey instrument 
and follow-up telephone interviews.6 Exact locations 
of parks also needed to be determined in order to 
compute distance measurements from an Ohio high-
way map. Therefore, an appropriate county map 
was included with each instrument for the respondent 
to designate exact location of the park. A chart on 
park occupants was also included to determine what 
firms were present and where they were located. 
This chart was used in conjunction with the Ohio 
Directory of Manufacturers in determining which 
firms may have been in-town movers to an industrial 
park. 
The instrument was pretested to assess its weak-
nesses. Three personal interviews were conducted 
and four responses were solicited by mail. The major 
problem was length. To compensate for this, the 
questionnaire was divided. Where a community 
had a full-time Chamber of Commerce representative, 
the representative was sent the map and chart and the 
remainder was sent to the park manager or represen-
tative. Where there were no full-time Chamber 
of Commerce representatives or where the Chamber 
of Commerce sponsored the park, an entire question-
naire was sent. 
Information was returned on 32 of the 94 po-
tential observations for a response level of 34 percent. 
Six of these observations proved not to be industrial 
parks as defined for purposes of this research. To 
improve the response level, a telephone follow-up was 
initiated and the questionnaire was re-administered. 
From this follow-up, 14 more observations were found 
not to qualify for this study's definition of an indus-
trial park, which reduced the total population to 72. 
Fifty-two usable questionnaires were completed from 
the population of 72 for a response level of 72 percent. 
6Copies of the complete questionnaire may be obtained from the 
authors. 
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CHARACTERISTICS OF PARKS SURVEYED 
Figure 1 shows the locations of the 52 industrial 
parks surveyed in nonmetropolitan Ohio. To be in-
cluded in the survey, parks had to be located in or 
adjacent to municipalities of less than 50,000 popula-
tion and in counties with population densities of less 
than 450 people per square mile. The 52 parks were 
located in or adjacent to 46 incorporated municipali-
ties in 38 of Ohio's 70 nonmetropolitan counties. 
Fifty-one percent were associated with municipalities 
of less than 10,000 population and 29 percent were 
associated with municipalities of less than 5,000 popu~ 
lation. Table 1 presents a summary of the charac-
teristics of the parks .. surveyed. r Frequency distribu-
tions of some of these characteristics are presented in 
Appendix II. 
Municipalities associated with the parks sur-
veyed ranged from a population of 1,629 to 41,836, 
with a mean of 12,695. Fifty-seven percent of the 
communities had a full-time Chamber of Commerce 
representative and 63 percent of the communities sub-
sidized the extension of some services (usually water) 
to the park. The parks were located an average of 
35 miles (range of 15-83 miles) from an S¥SA core 
city and 15 miles (range of 1-69 miles) from the near-
est interstate highway interchange. 
The average size of the parks was 137 acres, with 
a range of 8 to 687 acres. The average age of the 
parks was 7 years, with a range of 1 to 23 years. Al-
most half ( 46 percent) of the parks involved either 
total or partial public sponsorship, with the remai:i;ider 
( 54 percent) fully private. Twenty-two percent of 
the parks had made one or more speculative building 
shells available. In 59 percent of the cases, there was 
a railroad siding in the park. Price concessions were 
given to occupants by sellers of the property in 1 ~ per-
cent of the parks. The average sale price was $6,492 
per acre, and ranged from $1 to $23,500 per .acre. 
Considerable variation existed among the parks in:-the 
number and type of restrictions and controls imposed 
on park occupants. 
The 52 industrial parks surveyed represent 6,943 
acres in nonmetropolitan Ohio communities. Thirty-
three percent of this acreage was occupied, leaving 
4,650 acres available for occupancy. All but nine of 
the parks had at least one operational firm. The 
average park had 3.6 firms, with a range of 0 to 18 
firms. The 43 partially occupied parks represented 
13,354 jobs and total wage income of $102,014,950. 
On average, the 43 parks provided 256 jobs and 
$1,961,826 of primary annual wage income. The 
nine empty parks included 1,322 acres of available 
land. A descriptive comparison of the empty and 
the 75 percent or more occupied parks is presented 
in Appendix III. · 
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TOTAL IMPACTS STATISTICAL 
MODEL AND RESULTS 
The elimination and/ or combination of some re-
dundant variables and the development of proxy mea-
sures for others resulted in the following linear statis-
tical model. The model is concerned with estimating 
the impact of several geographic location, community, 
and park factors on total primary employment and 
income in the industrial parks surveyed and is speci-
fied as follows: 
N or Y = a - b 1 L1 - bz L2 + b3 C1 
+ b6 C~ + b1 P1 ... + b;5 P9 + e (2) 
where: 
N = primary employment within park in 197 4 
(no. of employees) 
Y - primary wage income within park in 197 4 
($000) 
L1 road distance to nearest SMSA core city 
(miles) 
L2 road distance to nearest interstate high-
way interchange (miles) . 
C1 population of local municipality in 1970 
(00) 
C2 l, full-time Chamber representative; 0, 
otherwise 
(3 average annual unemployment rate in 
county over life of park (percent) 
C4 county property tax rate in 1974 (mills) 
P1 - size or area of park (acres) 
P2 = age of park (yea rs) 
P3 = number of methods used to control park 
P4 = number of use restrictions 
P5 - number of user restrictions 
P6 = weighted number of improvements avail-
able .. , .. _.,' 
P1 = l, speculative building ever made avail-
able; 0, otherwise 
Pa = l, railroad siding in the park; 0, otherwise 
P9 = l, park sponsored by public; 0, otherwise 
e = error term 
Primary employment and income are proxies for 
improvement in employment and/ or income alterna-
tives in the community; Primary employment is the 
number of full-time equivalent employees in a park 
at the time of the survey in 1974. Primary income 
is measured in terms of annual wage income in a park 
in 1974. Payroll in a park would have been a more 
accurate gauge, but it was not available. Some 
downward bias results from the omission of salary in-
come. However, if management or salary income is 
TABLE 1.-Descriptive Statistics for the Community, Geographic Location, and Park Factors Associated with 
a Samplt:! 1of Industrial Parks in Nonmetropolitan Ohio (n = 52), 1974. 
Primary lm1>act 
Primary employment (persons) 
Primary annual wage income 
Community 
Factors 
Population of local municipality 
Presence of full-time Chamber of Commerce representative 
Community subsidized extension of services to park 
County property tax rate (mills) 
Average annual county unemployment rate ( % ) 
Geographic Location 
Distance to nearest SMSA core city (miles) 
Distance to nearest interstate highway interchange (miles) 
Park 
Number of firms in park 
Size of industrial park (acr.es) 
Age of industrial park (years) 
Number of methods used to control park development 
Number of restrictions on use of park 
Number of restrictions on users of park 
Index of improvements available* 
Speculative building shell ever made available in park 
Presence of a railroad siding in park 
Number of services made available by park 
Park sponsor.ed by public 
Price concession given an occupant by seller of property 
Sales price of park land {per acre) 
*Each essential improvement weighted three times; i.e., 
Mean 
256 
$1,961,826 
12,695 
42.0 
4.8 
35 
15 
3.6 
137 
7 
1.9 
6 
0.8 
16.3 
1.8 
Percent 
57 
63 
22 
59 
46 
16 
Standard 
Deviation 
350 
$3,043,000 
l 0,165 
6.8 
1.8 
15 
16 
123 
5 
0.9 
2· 
0.7 
2.2 
1.6 
$4,195 
Range 
0-1500 
$0-13, l 04,000 
1,629-41,836 
26.75-62.32 
2.8-9.4 
15-83 
1-69 
0-18 
8-687 
1-23 
1-4 
1-10 
0-3 
9-19 
0-5 
electric power, paved access roads, sewer, telephone, and woter (l6):~:;'!,,c;. 
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a fairly constant and relatively small proportion of 
total income of the firms in the sample, this omission 
will not be problematic in comparing wage income 
among the industrial par ks surveyed. 
Primary income and empl~yment in an industrial 
park may not represent net additions to primary em-
ployment and income in the community. Some park 
employees may have left other jobs within the same 
community which were not subsequently filled. On 
the other hand, many park employees may be receiv-
ing higher incomes than they would have if their pre-
vious employment had been continued. These fac-
tors may tend tn_.be .off-setting. 
There are other cases where firms have moved 
from one location in a community to an industrial 
park location within the same community. In this 
latter case, the following adjustments were made 
based on consultation with the firms in question: 
1. Where a firm would have remained in the 
community regardless of the presence of an 
industrial park, none of the firm's employ-
ment or incoll).e is counted. -
2. Where a firm added employees to its opera-
tions due to its locating in the industrial 
park, those additional jobs and income are 
counted. 
3. Where a firm would have left the community 
if it had not been for the industrial park,_ 
the total employment and income are 
counted. -
The two location variables (L1 and L2) are mea-
sured in road miles. Distance to an SMSA core city 
( L1) serves as a proxy for the advantages associated 
with a market location. Distance to an interstate 
highway interchange serves as a proxy for the avail-
ability of transportation for both raw materials and 
finished products. Both variables are hypothesized 
to have a negative relationship with primary employ-
ment and wage income within the illdustri~l park. 
Population of the local municipality (C1) is in-
tended to serve as a proxy for the prevalence of vari-
ous commercial, industrial, and retail support estab-
lishments, health services, and labor force ii:f the com-
munity. It is 4_ypothesized to be positively related 
with the dependent variables (8). A full-time Cham-
ber of Commerce representative ( C2) represents the 
presence of one type of potential planning and facili-
tating group for industrial development. This dum-
my variable is expected to be posifi.vely related to pri-
mary employment and wage income. 
Average annual unemployment rate in the coun-
ty ( c3) was calculated for the years the park had been 
in· operation prior to the survey. This variable is in-
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tended to reflect the availability of a pool of labor. 
As such, it is expected to be positively related to both 
primary employment and income in the park. The 
county tax or millage rate ( Gi-) was intended to re-
flect the willingness of the local population to tax it-
self for the provision of public facilities and services. 
Acreage of the park (P1) represents available 
space for existing firms in all cases, and in the partial-
ly occupied parks it represents space for expansion 
and new plant construction ( 5, 14, 17). It is ex-
pected to have a positive relationship with primary 
employment and wage income. 
Age of the park ( P2) reflects the length of time 
the ·park has had to attract firms. Firms may be 
hesitant to locate in a park until some time has passed 
to test its longer run viability. Even after firms de-
cide to locate, time is required to become operational 
in the park. A positive relationship is hypothesized 
between this factor and primary employment and 
wage income. 
Variables P3, P-<1-, and P5 are measures of various 
control mechanisms which are hypothesized to mini-
mize conflict situations and enhance environmental 
amenities of a park ( 11). In the case of P3, the con-
trol methods include purchase agreements, lease con-
ditions, individual deed restrictions, and zoning ordi-
nances. Variable P-<1- involves use restrictions such as 
required landscaping; controlled sign use and build-
ing construction, building set-backs, prohibition of 
residential construction and outdoor storage, required 
off-street parking and loading areas, screening of out-
door storage, and percent of landsite which may be 
covered by a building. Under variable P5, users of 
the park may be limited to heavy manufacturing, me-
dium manufacturing, light manufacturing, or miscel-
laneous operations. These three control variables P3, 
P-<1-, and P5 measure the number, of control methods, 
use, and user restrictions, re~p·e~tively, and are ex-
pected to be positively related to primary employment 
and wage income. 
Variables P6, P7, Ps, and P9 reflect various types 
of improvements and facilities offered by an industrial 
park. These factors are expected to increase a park's 
attractiveness to locating firms and thus incrt'.ase pri-
mary employment and wage income impacts of the 
park ( 14, 15) . Variable P 6 is a weighted index of 
the number of electric power, water, telephone, sani-
tary sewer, paved access road -and internal street, 
storm sewer, and gutter and curb improvements avail-
able in a park. The 'first five "essential" improye-
ments are given a weight -three times the other factors 
to account for their greater importance ( 16). Vari-
able P7 is a dummy variable reflecting whether or not 
a speculative building shell was ever made available 
in a park. Variable Pa is also a dummy variable in-
dicating the presence or absence of a railroad siding 
in the park. Park sponsorship ( P9) is a dummy 
variable indicating whether the park is publicly or 
privately sponsored. 
An early specification of the statistical model 
also included a dummy variable indicating whether 
or not the community had subsidized the extension 
of utilities to the park. This variable was positively 
correlated with the public sponsorship variable ( P9), 
making it impossible to separate their respective net 
effects on primary employment and wage income im-
pacts. Further investigation revealed that most of 
the public parks in the sample had subsidized utility 
extensions. Accordingly, the community subsidy 
variable was dropped from the model. 
The linear statistical model (equation 2) was 
estimated by ordinary least squares. In Table 2, the 
results for the total primary employment and wage 
income equations are presented. The variables ex-
plain 70 percent of the variation in total primary em-
ployment and 66 percent of the variation in total pri-
mary wage income. The F-ratios for both equations 
are significant at the 1 percent level. Significance of 
the individual variables in the equations is designated 
for the .01, .10, and .20 probability levels. The 20 
percent level of significance, in particular, must be 
interpreted with caution. 
TABLE 2.-Estimates of Total Primary Employment and Wage Income Equations. 
Independent Variables 
L1 ::::::: Distance to nearest SMSA core city (miles) 
L2::::::: Distance to near.est interstate highway interchange (miles) 
C1::::::: Local population (00) 
C2 ::::::: Full-time Chamber of Commerce repr.esentative 
C3::::::: Unemployment rate {percent) 
C4::::::: Property tax rate (mills) 
P1 ::::::: Size of park (acres) 
P2::::::: Age of park (years) 
PJ::::::: Number of controls 
P4::::::: Use restrictions 
Ps::::::: User restrictions 
P6::::::: Improvements available 
P1::::::: Speculative building 
Pa::::::: Railroad siding 
P9::::::: Public sponsorship 
Intercept 
R2 
Adjusted R2 
F 
Employmentt 
-0.447 
(2.996) 
-3.81 O* 
(2.707) 
0.806* 
(0.516) 
-50.037 
(91.551) 
1.381 
(6.421) 
0.705** 
(0.368) 
33.138*** 
(8.796) 
66.998* 
(41.513) 
5.589 
(23.551) 
-28.958 
(46.478) 
2.522 
(16.808) 
79.341 
(94.377) 
213.013** 
(82.627) 
71.142 
(76.499) 
-508.624 
0.6969 
0.5843 
5.5841 
Wage 
Income 
($10,000)t 
-2.756 
(2.406) 
0.645 
(0.505) 
-40.698 
(84.467) 
-5.8829 
(21.3522) 
1.978 
(5.626) 
0.716** 
(0.353) 
26.271 *** 
(8.169) 
62.555** 
(36.518) 
6.508 
(21.706) 
-31.848 
(42.887) 
3.126 
(15.532) 
23.899 
(86.608) 
176.342** 
(76.788) 
80.396 
(71.956) 
-499.7377 
0.6558 
0.5280 
4.6277 
tstandard errors of the coefficients appear in parentheses below the regression coefficients. 
***Significant at the .01 probability level, F(1 34) ::::::: 7.44. 
**Significant at the .10 probability I.eve!, F(1 34) ::::::: 2.86. 
*Significant at the .20 probability level, F(1_34) ::::::: 1.71. 
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Of the geographic location variables ( L 1 and Lz), 
distance to an interstate highway interchange ( Lz) is 
significant in the employment equation at the 20 per-
cent level. Each additional mile of distance results 
in an estimated decrease of 3.8 jobs. Only one of 
the community variables is significant. Population 
of the local municipality ( C 1) is significant in the em-
ployment equation at the 20 percent level and yields 
an estimated increase of 0.8 job for each additional 
100 population. 
Age of park (P2) is significant at the 1 percent 
level and accounted for 33 jobs and $262,712 annual 
wage income for each additional year. Acreage of 
park (P1) is significant at the 10 percent level and 
results in an estimated increase of 0.7 job and $7,163 
of wage income for each additional acre. The avail-
ability of a railroad siding in the park (Pa) is also sig-
nificant at the 10 percent level and accounts for 213 
jobs and $1,763,422 of annual wage income. The 
number of methods used to control the park ( P3) ac-
counts· for 67 jobs and $625,54 7 of annual wage in-
come per control added. None of the other variables 
was significant at the 20 percent level or higher. 
IMPACTS PER ACRE MODEL AND RESULTS 
Alternative measures of industrial park success 
are primary employment and wage income impacts 
per acre of park area. These per acre impact mea-
sures reflect employment and wage income density or 
intensity in a park. As such, they measure a park's 
ability to generate primary employment and wage in-
come per unit of area and not in total as with the pre-
vious measures. The same geogr_aphic location, com-
munity, and park factors included in equation 2 are 
hypothesized to be related to the per acre measures. 
One exception is a hypothesized negative sign for the 
park acreage variable (P1), which is based on the as-
sumption that larger parks will tend to be utilized less 
intensively. The per acre impact model is stated as 
follows: 
N/P1 or Y /P1 = a - b1 L1 - bz L2 + b3 C1 ... 
+ b6 Ci - by P1 + ba P2 ... + bis P9 + e (3) 
Table 3 includes the statistical results for the im-
pact per acre equations. The independent variables 
included in Table 3 all have F-ratios greater than 1.0. 
These variables explained 70 percent of the variation 
in primary employment per acre and. 67 percent of 
TABLE 3.-Estimates of Primary Employment and Wage Income per Acre Equations. 
Independent Variable 
L2 ::::::: Distance to nearest interstate highway interchange (miles) 
C1 ::::::: Local population (00) 
CJ ::::::: Unemployment rate (percent) 
P1 ::::::: Size of park (acres) 
P2 ::::::: Age of park (years) 
PJ::::::: Number of controls 
P4::::::: Use restrictions 
Pa::::::: Railroad siding 
P9::::::: Public sponsorship 
Intercept 
R2 
Adjusted R2 
F 
Employment 
per Acret 
-0.050*** 
(0.014) 
0.006** 
(0.003) 
0.248** 
(0.140) 
-0.008*** 
(0.002) 
0.292*** 
(0.051) 
0.477** 
(0.232) 
0.139 
(0.127) 
1.374*** 
(0.463) 
0.648* 
(0.446) 
-3.104 
0.7041 
0.6450 
10.3104 
W·age Income 
per Acret 
($10,000) 
-0.039*** 
(0.012) 
0.005** 
(0.002) 
0.175* 
(0.120) 
-0.006*** 
(0.002) 
0.223*** 
(0.044) 
0.404** 
(0.199) 
0.109 
(0.109) 
1.144*** 
(0.398) 
0.613* 
(0.383) 
-2.6304 
0.6655 
0.5986 
8.6127 
tStandard errors of the coeffidents appear in parentheses below the regression coefficients. 
***Significant at the .01 probability level, F(1 39) = 7.31. 
**Significant at the .10 probability level, Fi1 39) = 2.84. 
*Significant at the .20 probability level, F(1 39) = 1.70. 
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the variation in primary wage income per acre. The 
F-ratios for both equations are significant at the 1 
percent level. 
The results for the impact per acre equations are 
similar to the results from the total impact equations 
in terms of primary explanatory variables. A major 
exception is the negative sign of the park acreage vari-
able (Pr). This implies that as industrial parks in-
crease in size, there is a corresponding decrease in 
employment and wage income density or impacts per 
acre. The significance levels tend to be higher with 
the per acre vs. the total impact equations, and three 
additional variables (local population Cr, unemploy-
ment c3, and public sponsorship p9) are significant 
in the per acre equations. 
Population of the· local municipality ( C 1) is sig-
nificant at the 10 percent level and accounts for 0.006 
job per acre and $50 of annual wage income per acre 
for each additional 100 population. Average annual 
unemployment rate in the county ( c3) is positive and 
significant at the 10 percent level in the employment 
per acre equation and at the 20 percent level in the 
wage income per acre equation. Public sponsorship 
of the park ( P9) is positive and significant at the 20 
(actually 12-15) percent level in both equations. 
Earlier estimates including a variable on publicly 
subsidized utilities indicated that this aspect of public 
sponsorship was positively and significantly related 
to the various impact measures. It was dropped from 
the equation due to its high positive intercorrelation 
with the public sponsorship variable. 
SUMMARY AND CONCLUSIONS 
Industrial parks are a frequently suggested me-
chanism for achieving rural industrialization with its 
accompanying jobs and income. The primary thrust 
of this analysis has been identification of the location-
al, community, and park characteristics affecting 
the generation of primary employment and income by 
these industrial parks. Relatively complete informa-
tion was obtained on 52 out of 72 industrial parks in 
nonmetropolitan Ohio by mail survey and phone fol-
low-up in late 1974. 
The average industrial park in the survey had 
3.6 firms, 256 employees, and generated $1,961,826 
of primary annual wage income. It was located 35 
miles from an SMSA core city, 15 miles from an in-
terstate highway interchange, and adjacent to a muni-
cipality of 12,695 (average) population. The aver-
age park also contained 137 acres and had been in 
existence for 7 years. Of the parks surveyed, 22 per-
cent had made a speculative building shell available 
in the park, 59 percent had railroad sidings, and 46 
percent were sponsored by a public vs. a private or-
ganization. 
l l 
Utilizing multiple regression analysis, about two-
thirds of the variation in primary employment and 
wage income generated by the parks was explained 
by the locational, community, and park factors in-
cluded in the model. With total primary employ-
ment and income as the dependent variables, age of 
the park, acreage of the park, availability of a rail-
road siding in the park, and number of methods used 
to control the park were positive and significant in-
dependent variables a.t the 10 percent level or higher. 
Impacts were also measured on the basis of pri-
mary employment and wage income per acre in the 
parks to determine the factors related to the density 
(impacts per acre) of employment and income gen-
eration. In this analysis, age of the park, availability 
of a railroad siding in the park, number of methods 
used to control the park, and average annual unem-
ployment rate in the county during the life of the park 
were all positive and significant independent variables 
at the 10 percent level or higher. Distance to an in-
terstate highway interchange and acreage of park 
were both negative and significant at the 10 percent 
level or higher. 
All of the foregoing independent variables were 
significant in both the.employment per acre and wage 
income per acre equations except for the unemploy-
ment variable. It was significant at the 10 percent 
level in the employment equation but not in the wage 
income equation. In addition, although public 
sponsorship of the park was not significant at the 10 
percent level, it showed a much higher level of signifi-
cance (at the 12 to 15 percent level) than any of the 
other "non-significant" variables included in the 
model: 
A "young" park involves more risk to the poten-
tial occupants because there is little or no history of 
performance to observe. The presence of a railroad 
siding in the park facilitates low-cost transportation 
and may reduce rail transport time to markets. Near-
ness to an interstate . highway interchange reduces 
transportation time and expands market advantages. 
Larger parks generally involve more total primary 
employment and wage income, but on a per acre 
basis, the larger the park, the smaller the employment 
and wage income density or impacts per acre. In 
other words, larger parks are generally less intensive 
in terms of employment and wage income generated 
per unit of area. 
Various methods for controlling an industrial 
park (e.g., purchase agreements, zoning ordinances, 
etc.) provide a legal framework for minimizing con-
flict situations among park occupants and between 
park occupants and residents of the surrounding area. 
Population of the local municipality acts as a proxy 
.··'' 
for various commercial, industrial, and retail support 
establishments and health services, and may also serve 
as a labor force proxy. A higher average annual.un-
employment rate in the county during the life of the 
industrial park provides a potential pool of employees 
for firms in the, industrial park. Public sponsorship 
of the park may reduce costs to occupants (e.g.) sub-
sidized extension of utilities) and it may reflect favor-
able community att;itudes toward industry. 
Several factors were not found to be significant 
(at the 10 percent level) in primary income and em-
ployment' generation. These include presence of a 
full-time Chamber of Commerce representative in the 
community, county property tax rate, distance to 
nearest SMSA core city, speculative building shell 
made available, and number of use or user restric-
tions, improvements, and services imposed or avail-
able. 
These research results should be of interest and 
help to nonmetropolitan communities considering 
either the development of a new industrial park or 
the expansion or revitalization of an existing one. 
Three of the significant factors (population of the 
local municipality, distance to an interstate highway 
interchange, and age of the park) are not directly 
subject to control by any given local community, at 
least in the short run. However, they are factors 
which communities must consider prior to focusing 
on factors over which they have more direct control. 
Factors such as size of the park, control of the park, 
presence of a railroad siding, and public provision of 
the park and/ or subsidies for utility extensions are 
largely under the control of the local community or 
private developer in the local community. It would 
appear that these factors in particular merit serious 
consideration in any nonmetropolitan industrial park 
development decisions. 
Caution must be exercised in formulating spe-
cific policy recommendations from these statistical 
findings. Approximately one-third of the variation 
in both total and per acre primary employment and 
wage income is unexplained by the variables included 
in this analysis. Additional specification and analysis 
may be able to account for some of this unexplained 
variation. 
The significance of age of park suggests that 
communities need to be psychologically and fiscally 
prepared to wait some time for a return on their in-
dustrial park investment. The average age of the 
nine unoccupied parks was 3 years compared to 12 
.years for the seven parks which were 75 percent or 
more occupied. The public sponsorship and com-
munity subsidized utility extension variables are dum-
my variables and as such do not reflect the nature and 
cost of utility extensions and other amenities provided 
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to park occupants. Undoubtedly there are cases 
where the cost of the extensions may exceed the net 
employment and/ or income benefits. 
A final qualification is in order. This research 
focused on factors related to total and per acre pri-
mary income and employment generation from 52 
industrial parks in nonmetropolitan Ohio. However, 
in addition to primary employment and income, there 
~re .other important considerations regarding the es-
tablishment or expansion of an industrial park. Ex-
amples include secondary income and employment 
impacts; fiscal impacts on local government expendi-
tures and revenues; air, water, soil, and visual envir-
onmental impacts; and sociological impacts from such 1 
things as differing values of new immigrants and a 
higher proportion of working mothers. These fac-
tors are more difficult to quantify, but they must be 
considered, at least implicitly, if nonmetropolitan 
communities are to make wise decisions on industrial 
park development. 
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APPENDIX I 
GLOSSARY OF TERMS 
For purposes of this research, definitions of spe-
cific terms are necessary. They are: 
Conditions contained in leases: These conditions 
are restrictions, specified by the lessor, regulating the . 
uses a firm (the lessee) may make of property, usually 
a building, within an industrial park. Violation of 
these conditions may result in termination of the lease. 
Heavy manufacturing district: These districts 
are set aside for the use of major manufacturing opera-
tions. These operations typically require extensive 
community facilities and reasonable access to major 
thoroughfares; they may have extensive open storage 
and service areas, and may generate heavy traffic ( 2, 
p. 43). These operations often generate noise, odor, 
dust, smoke, and/ or glare as by-products. 
Individual deed restrictions: These are limita-
tions, specified by the lessor, regulating the uses a firm 
(the purchaser) may make of property within an in-
dustrial park. Breach of these restrictions may result 
in a court injunction against the violator. 
Industrial park-metropolitan: "An industrial 
park is a tract of land, the control and administration 
of which are vested in a single body, suitable for indus-
trial use because of location, topography, proper zon-
ing, availability of utilities and accessibility to trans-
portation. 
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"The uses permitted are regulated by protective 
minimum restrictions including size of site, parking 
and loading regulations, and building set-back lines 
from front, side, and rear yards. 
"The front yards, and side yards adjacent to 
streets, are to be landscaped in conformance to the 
planning standards set for the park. . 
"All requirements are to be compatible with the 
community and the surrounding land uses in accor-
dance with a comprehensive plan to enable a group of 
industries to operate within it efficiently." (3, pp. 1-2) 
Industrial park-nonmetropolitan: Few indus-
trial park developments in nonmetropolitan areas meet 
the above definition as specified by the National In-
dustrial Zoning Committee. If some of the stated 
specifications are relaxed, a development can be iden-
tified which the authors call an industrial park. Draw-
ing general characteristics from the definition above, 
a nonmetropolitan ind-µstrial park may be defined as 
a tract of land set aside for industrial purposes and 
may be distinguished from other types of industrial 
land by four specific characteristics: 
a. It is under single ownership and/ or manage-
ment. 
b. There are utilities at least at the park boun-
dary for hook-up to firms within the park. 
c. The uses a firm may make of a park are regu-
lated. 
d. It is developed for the use of at least two clif-
f erent firms. 
This study deals only with nonmetropolitan indus-
trial parks. When the term "industrial park" is used, 
the authors are ref erring to nonmetropolitan develop-
ments. 
Light manufacturing distrzct: These are districts 
set aside for the use of manufacturing establishments 
which are clean, quiet, and free of hazardous or ob-
jectionable elements such as noise, odor, dust, smoke, 
or glare. They often operate entirely within enclosed 
structures and generate little industrial traffic. ( 2, pp. 
42-43) 
N onm.etropolitan: Communities with popula-
tions of less than 50,000 and counties with population 
densities less than 450 people per square mile. 
Purchase agreements: These agreements are 
typically restrictions contained in a document of pur-
chase which regulate the uses a firm may make of 
property within an industrial park. Breach of these 
agreements may result in a court injunction against 
the violator. 
SMSA: Standard Metropolitan Statistical Area 
-a county or group of contiguous counties containing 
at least one city or twin cities with at least 50,000 
population, and other criteria as defined for use in the 
1970 Census of Population. 
Zoning ordinances: ". . . a locally enacted law 
that regulates and controls private property. Zoning 
involves dividing the countryside into districts for agri-
cultural, residential, commercial, and industrial pur-
poses. The zoning law then states which specific uses 
are permitted in each district and under what circum-
stances." ( 4, p. 6) 
APPENDIX II 
FREQUENCY DISTRIBUTIONS OF SELECTED INDEPENDENT VARIABLES IN THE MODEL Cn=52) 
Population of Closest. Municipality 
Distribution Frequency 
0 - 2,399 4 
2AOO - 4,999 9 
5,000 - 9,999 11 
10,000 - 19,999 20 
20,000 - 29,999 4 
30,000 - 39,999 3 
40,000+ l 
Distance to Closest SMSA {Miles} 
Distribution 
0 - 24 
25 - 50 
50+ 
Frequency 
12 
33 
7 
Distance to Nearest lnt~rstate Highway Access {Miles} 
Distribution Frequency 
0 - 2 13 
3 - 9 13 
10-19 12 
20 - 29 6 
30-44 4 
45+ 4 
Size of Industrial Park {Acres} 
Distribution 
0 - 39 
40 - 99 
l 00 - 199 
200 - 299 
300+ 
Frequency 
7 
18 
19 
3 
5 
14 
Age of Park {Years} 
Distribution 
l - 2 
Frequency 
12 
3 - 7 16 
8 - 11 14 
12 - 17 
17+ 
Restrictions on Use of Park 
Restrictions 
Landscaping is required 
Use of signs is controlled 
Building design and construction 
are controlled 
Buildings have setback requirements 
Residential construction prohibited 
Off-street parking required 
Off-street loading required 
Outdoor storage is not permitted 
If storage is permitted, must it be screened? 
Does park have restrictions on percent 
of site permitted to be covered 
by building? 
Is lessee or purchaser of property required 
to build on site within specified 
period of time? 
Improvements Available in Park 
Improvements 
Paved internal streets 
Electric power 
Water 
Telephone 
Sanitary sewer 
Storm sewer 
Paved accessories 
Gutters 
Curbs 
8 
2 
Frequency 
29 
33 
25 
41 
42 
44 
42 
7 
19 
12 
19 
Frequency 
29 
52 
51 
51 
45 
28 
50 
17 
JS 
APPENDIX Ill 
COMPARISON OF GEOGRAPHIC LOCATION, COMMUNITY, AND PARK FACTORS IN THE EMPTY 
AND 75 PERCENT OR MORE OCCUPIED INDUSTRIAL PARKS IN NONMETROPOLITAN OHIO, 1974. 
Factors 
Georgraphic Location 
Distance to nearest SMSA core city (miles) 
Distance to nearest interstate highway interchange (miles) 
Community 
Population of local municipality 
Presence of full-time Chamber of Commerce representative 
Community subsidized extension of utilities 
Educational lev.el of population (years) 
County property tax rate (mills) 
Park 
Size of park (acres) 
Age of park (years) 
Number of methods to control park 
Number of restrictions on use 
Number of restrictions on users 
Index of improvements available* 
Speculative building shell available 
Presence of railroad siding 
Number of services in park 
Park sponsored by public 
Price concession given an occupant by seller 
Sales price of land (per acre) 
Impacts 
Employment in park 
Wage income in park 197 4) 
Empty Parks 
(n ==: 9) 
Mean Percent 
37 
22 
10,904 
11.5 
41. l 
147 
3 
2.0 
6.3 
0.7 
16.2 
1.6 
$6,889 
0 
0 
56 
44 
0 
56 
11 
0 
Mora Than 
75 % Occupied 
(n ==: 7) 
Mean Percent 
9,948 
11.9 
57.9 
106 
12 
2.3 
5.6 
1.4 
2.7 
$3,279 
568 
$4,520,665 
35 
8 
28 
86 
14 
85 
57 
28 
*Each essential improvement weighted three times; i.e., electric power, paved access roads, sewer, telephone, and water (16). 
7/ee State 'la ~ eamfMU lo~ 
//~Mat iee4ea~ and-'[)~ 
Ohio's major soil types and climatic 
conditions are represented at the Re-
search Center's 13 locations. 
Research is cc;mducted by 15 depart-
ments on more than 7200 acres at Center 
headquarters in Wooster, eight branches, 
Green Springs Crops Research Unit, Pom-
erene Forest Laboratory, North Appalach-
ian Experimental Watershed, and The 
Ohio -State University. 
Center Headquarters, Wooster, Wayne 
County: 1953 acres 
Eastern Ohio Resource Development Cen-
ter, Caldwell, Noble County: 2053 
acres 
Green Springs Crops Research Unit, Green 
Springs, Sandusky County: 26 acres 
Jackson Branch, Jackson, Jackson Coun-
ty: 344 acres 
Mahoning County Farm, Canfield: 275 
acres 
Muck Crops Branch, Willard, Huron Coun-
ty: 15 acres 
North Appalachian Experimental Water-
shed, Coshocton, Coshocton County: 
1047 acres (Cooperative with Agricul-
tural Research Service, U. S. Dept. of 
Agriculture) 
North Central Branch, Vickery, Erie Coun-
ty: 335 acres 
Northwestern Branch, Hoytville, Wood 
County: 247 acres 
Pomerene Forest Laboratory, Coshocton 
County: 227 acres 
Southern Branch, Ripley, Brown County: 
275 acres 
Western Branch, South Charleston, Clark 
County: 428 acres 
